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CHAPTER I

1968: NRDL BECOMES OF AGE

FORMAL 218T ANNIVERSARY ON 2 FEB,

2 February 1968 marked the formal 2lst anniversary of NRDL, when its
mission was first defined. It stated that "The immediate aim is to pro-
vide adequate scientific facilities to fully expleit the opportunities
for technical investigations offered by the vessels participating in
Operation CROSSROADS." Today, this $15,000,000 laboratory, recognized
internationally as a major research institution, has an impressive
record of scientific gchievement. NRDL maintains close asscciation with
the operating forces of the Navy and the other Armed Forces to ensure
the proper integration of the results of Laboratory research for direct
use in military operations. )

'CYCLOTRON FROGRESS

Another milestone in the development of the NRDL AVF Cyclotron was
resched the week of 12 February when a series of graphs of actual beam
probe measuremsnts were taken, Of particular interest was the graph which
showed the differential probe measurements and indicated an excellent
orbital separation. On 25 April a beam was cireulsted into extraction
channel and through the main megnet yoke ontc an external viewing screen.

TITLE IS "COMMANDING OFFICER”

The tifle of the official in command of NRDL was changed effective
3 June to Commanding Cfficer from Commanding Officer and Director.



CAPT FICK ABSUMES COMMAND

CAFT Donald C. Campbell, USN, was relieved of cormand of NRDL by
CAPT Theodore R. Fick, USN, on 30 August in a ceremony in the Auditorium.
A 1945 graduate of the U, §. Naval Academy, CAPT Fick came to NRDL from
the Boston Naval Shipyard where he served for five years: from September
1963 - June 1966 as Planning and Estimating Superintendent and then as
Planning Officer and Industrial Management Assistant. Other assignments
for CAPT Fick included duty aboard LSM-133; LSMR-513; LST-1138; CV-45;
Mare Island Naval Shipyard; Staff, Com-ServRon-Three; Staff, ComServPac;
and Division of Reactor Development. A native of Bremerton, Washington,
CAPT Fick attended the University of Washington in Seattle for one year
prior to entering the Navy. He also attended MIT postgraduate school
for Naval Engineering and Nuclear Engineering degrees and Boston Univer-
sity where he earned a master's degree in Business Administration in 1967,
While attending Boston University, CAPT Fick was initiated into the Alpha
Chapter of Beta Gamms Sigma, & scholastic honorary society.

LEGION Of MERIT TO CAPT CAMFBELL

CAPT Campbell was presented a Legioh of Merit medsl at the 30 Augnst
Change of Command ceremony. This award, given for exceptionally meritori-
ous conduct in the performance of outstanding services, was presented by
CAFT F. A. Hooper, NAVSHIPS 03. The citation read: "The President of
the United States takes pleasure in presenting the Iegion of Merit to
CAPT Donald C. Campbell, USN, for exceptionally meritorious service from
July 1963 to September 1968 as Commanding Officer, Naval Radiological
Defense Laboratory...displaying inspiring leadership and outstanding
skill as a scientist and engineer, CAPT Campbell has directed the Labo-
ratory efforts to serve more effectively the needs of the Navy...Through
bis untiring professionalism he guided the Laboratory through the transi-
tion from field testing of nuclear devices to high quality Iaboratory
experimentation and simulation necessitated by the treaty banning nuclear
tests in the atmosphere, and in even more difficult transition from the
gathering of fundamental information about the phenomenclogy of nuclear
events to the application of such information to military problems...”
CAPT Campbell retired from the Navy after a caresr of 27 years of dis-
tinguished commissioned service. He accepted a position at Lockheed's
Missile and Space Division, Sunnyvale, as Senior Staff Engineer.

MISSION

There was no formal alteration in the mission during 1968, However,
the ILaboratory research program started to move in the direction of one




CAPT THEODCRE R, FICK, USN, assumed
command of NRDL on 30 August 1968.

CAPT DONALD C. CAMPBELL, USHN, is
shown wearing a LEGION OF MERIT
medal presented to him the day he
relinquished command of NRDL and
retired from the Navy after a c¢a-
reer of 27 years of distinguished
cormissioned service.
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of the three alternatives recommended to the Chief of Naval Material by
the five-man study group that looked into the future direction of NRDL
during the latter part of 1967. This alternative and a mission is as
follows: "To prosecute a fundamental and gpplied scisnce program in
nuelear, biological, and chemical warfare, and in non-weapon nuclear
energy applicatlons. This includes analysis, research, development,
test, evaluation, system integration and fleet engineering support.
Where appropriate to the mission, to conduct investigations in related
fields of science and technology,"

On 12 January NRDL was designated lead Navy laboratory for research
and developuent on nuclear weapon effects and on B/C warfare,

NRDL BOARD OF VISITORS DISESTABLISHED

The NRDL Board of Visitors, established in 1966, was disestablished
in 1968, The Naval Research Advisory Committee established five labora-
tory Advisory Beards. The Research Board will include NRDL, NRL, and
NEIC with Professor William G. Shepherd, University of Minnesota, as
chairman,

RECRGANTZATION

There was little change in the NRDL organization in 1968, The most
important change occurred in the Technical Management Office, Code 908.
With the addition of responsibilities for long Range Planning & Muclear
Warfare Technology coordination for the Laboratory, the code was re-
orgenized as follows effective 1 May: Q08 - Technical Planning and
Management Office; 908-A Long-Range Plenning Group; 908-B - Nuclear
Warfare Technology Planning Group; 908-C - Defense Systems Technical
Management Group; 908-D - Nuclear Systems Technical Managenment Group.

Because of the addition of BW/CW programs, the functions of the
Nuclear Technology Division were rewritten, and Physical Chemistry
Branch, Code 935, was changed to the BW-CW Branch, Code 935, on 1 July.

The Comptroller and Management Engineering Department was reorga-
nized to enable it to assume responsibility for data processing in
accounting and payroll from the San Francisco Bay Naval Shipyard on 1
July. A new branch was formed for accomplishing business data processing
and other branches were renumbered: 140 - Comptroller and Management
Engineer; 141 - Management Analysis Staff; 142 - Financial Control Staff;
142-A - Budget Branchj; 142-B - Accounting Branch; 142-C - Payroll Branch;
143 - Management Data Processing Staff.



An organizational chart, current at year's end, appears on the
next page.

RADIOLOGICAL CONTROL TEAM

The NRDL Radiological Control team, one of two in the Navy, was
formed to provide, upon request of higher authority on-the-scene forces
at radiological accident sites with expert advice and technological
asslistance.

Cn 1 May 1968 CIR W. E. Campbell, Jr., USN, Senior Program Officer,
was assigned collateral duty as Officer-in-Charge of the NAVRadcon team,
replacing CIR ¥, J. Davis,

A series of itraining program lectures and demonstratlons, designed
to acquaint team members with the functions of others on the team, was
conducted under the supervision of Mr, A, L., Smith, Head, Health Physics
Division.

15 CONGULTANTS

During 1968 there were 15 consultants under contract to the Iabors-
tory. They are: [ire Research - Dr. A, Broido, Chief Scientist, U, S.
Forest Service, Pacific Southwest Forest and Range Experiment Station.
Lipid Metabolism - Dr. C, Entenman, Director, Institute for Lipid Resesrch,
Berkeley., Radiation Effects & Hazards - Dr. R. D. Evans, Professor of
Physics, MIT. Theoretical Physics - Dr, R, J, Guiolio, Assistant Professor
of Pnysiecs, University of San Francisco. Immunology - Miss J. A, Gries-
haber, Research Assistant, Stanford University. Radiological Information
Systems - Dr. K. K, Harris, Research Scientist, Lockheed. Dosimetry -
Dr, H. H. Heckman, Physicist, Lawrence Radiation lLaboratory. Hydro-
dynamics - Dr. M. Holt, Professor of Aeronasutical Science, University of
California. Nuclear Physics - Dr. H. P, Holz, Associate Professor of
Physics, University of Missouri, Accelerator Paysics - Dr, B, D. Kern,
Professor of Paysies, University of Kentucky. Radiation Biology - Dr.

D, J. Kimeldorf, Professor of Radiation Biology, Oregon State University.
Operations Research - Mr, L. L. Iapin, Assistant Professor of Management,
San Jose State. Electron Microscopy - Dr. T. L. Phillips, Associate
Professor, U. C. Medical School., Pathology - Dr. V. J. Rosen, Associate
Professor, U. 5. C, Medical School. Kineticg of Reactor Systems - Mr.

V. 1, Bchrock, Associate Professor of MNuclear Engineering, University

of California,
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PERSCNNEL CHANGES AND STATISTICS

A number of reduction-in-force actions caused by ceiling restrictions
and cuts in funding resulted in a significent lowering of the staffing
level by year's end. The permanent staff totalled 542 at the beginning
of the year and 502 at the end. The quit rate was 13.9% and the accession
rate 5.5%, Quit rate for professionals was 7.8% and accession rate 2,0%,
Of the total of T4 separations 2L were directly attributable to RIF
action.

The average employee's use of sick leave rose from 59 to 67.5 hours.
Average grade level rose very slightly from 9.66 to 9.75,

Academic degrees now held by the staff total 137 bacheleors, 70 masters
and 60 doctorates,

The 1968 summer program included five faculty members, eight gradu-
ate students snd nine undergraduates,

MILITARY

On 5 January CDR, M, M, EDWARDS, Jr, reported sboard and assumed duties
as Director of Technical and Administrative Services.

In February LT M, H, ZARLENGO transferred to COMIWELVE pending PEB
proceedings,

On 29 March LT 8, C. HALLETT transferred to NAVSTA, Norfolk, Va.
CDR EDWARDS sssumed her duties as Head of the Administrative Division as
a collateral duty,

In May CDR N. J, DAVIS, Jr., transferred to the USS WASP for duty;
LT Fs J+ BERLANDI was released to inactive duty and LT L. K. VINSON
reported sboard for duty.

In June LTJG R, I, WALKER and ENS G. A, BULLANO reported aboard for
duty and LT P. C, BLOCK was released to inactive duty.

In July ICIR W. W, MILLER, ILCDR H, R. HILGARD, ILCDR A, L. WIIEY, Jr.,
LT J. D. EARLE gnd ENS W, H, FOWLER reported sboasrd for duty and LT C. G,
BURRIS was released to inactive duty, On 15 July ICDR T, R, BIRIWELL
transferred to NAVHOSP, Charleston, S.C., for duty. LCDR ¢, D. GURI
assumed his duties as Head of the Medical Department,

On August 31 CAFT D, C, CAMPBELL, Commanding Officer, retired.
CAPT T, R, FICK, who reported sboard 2 Augnst, assumed commend, Alse in



August ICIR J. P. BIRD transferred to Oceanographic Unit One; LT F, A,
HODGE transferred to NROTC Unit, Oregon State University; 1T J, L., ELZIE
was released to inactive duty and LTJG W, A, O'HARA reported aboard for duty,

On 12 October LT M., M. LOSER reported aboard and assumed duties as
Military Personnel Officer and Communications Officer. On 26 October
LCIR GURI was released to inactive duty. ICIR WILEY assumed his duties
as Head of the Medical Department.

In November LTJG S, B, HOLOMAN and LTJG F. A. WENSLAWSKI were re-
leased to inaciive duty.

In 1968 there was an average of 24 Naval Officers assigned to NRDL
with five other service officers assigned. Additicnally, there were
five clinical clerkships (1915) officer personnel aboard during the year,
There were & officers transferred and 12 officers received for duty
throughout the year. There was one officer retirement; 7 officer separa-
tions and & officer promotions.,

Enlisted personnel aboard in 1968 averaged 25. There were 19 en-
listed transfers and 25 enlisted receipts. Five enlisted men were separa-
ted; one reenlisted; three extended their enlistments and three signed
agreements to extend their enlistments.

YOUTH FPROGRAMS

This was the fourth year of organized youth programs at NRDL. Séventeen
youths participated in the Youth Opportunity Campaign during the summer,
Eleven are continuing in the President's Back-to-School Program during
the school year. In addition, during the summer work experience was pro-
vided for five youths in the Neighborhood Youth Corps. AlL were given
orientation training, counseling and on-the-job training in a wide variety
of occupational fields, The benefits of work experience in an atmosphere
such as the Laboratory provides coupled with counseling and training were

clearly evident. Nearly all participants were motivated to return to or
contimie their educations.

FACILITIES

T0-INCH AVF CYCLOTRON

As reported on Page 1 the first extracted beam was obtained on the



TO-inch cyclotron on 25 April, Work continued on completion of the beam
transport system and on beam development and diasgnostics.

Basically, the facility is a four sector AVF cyclotron with small
gap and dees in the valley of the magnet pole face, Socme of the unigue
features are: (1) The cyclotron is on & gun mount and can be rotated
approximately 330° for eagier accegsibility and alignment with targets;
{2) there are two sets of magnet hill iron shims, one for scceleration
of protons up to about 65 MeV and the other for the energy region from
65-95 MeV (the hill shims can be changed without disturbing the main
vacuum); {3) the beam extractions system consists only of magnetic com-
ponents, and {4) one of the target locations will provide for large ex-
posures, i.e., several square meters.

RESEARCH ANIMAL FACILITY

The Animal Facility, completed in 1967, was brought to full utiliza-
tion in 1968 by solving the sterilization autoclave problems.

CAMP PARKS

Certain reductions in the Camp Parks field facility activities were
accomplished in 1968 and more were planned for 1969, The remaining
facilities and operations at Camp Parks at the end of 1968 were:

Nucleonics radiation range.

Large animal grazing areas.

Hot cell.

UC and SRI {(contractor)} plant contamination research.,
Motor vehicle maintenance.

General maintenance.
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In 1968, a Fire Research Project was initiated for burning certain
excesg buildings at Camp Parks under conditions which would zllow the
researchers to learn more about mass building fires. Negotiations were
underway for burning other excegs buildings under the same conditions,

ENVIRONMENTAL TEST FACILITY AT SAN CIEMENTE ISIAND

AEC requirement for environmental tests of marine and terrestrial
SNAP systems led to a continued expansion of NRDL's underwater test
facility off San Clemente Igland., SHAP gubsystems were installed in free
water and cn the bottom to depths of 130 feet, C{perating characteristics
corrosion studies and fuel golubility studies constituted the major
effort at the site in FY 1068,



CHAPIER II

TECHNICAL PROGRESS AND ACCOMPLISHMENTS

Technical progress and accomplishments at NRDL during 1968 are re-
viewed in this Chapter, as in the 1967 History, on a cross-sectional
basis. Beginning with operations research studieg reflecting operations/
systems analysis type work directly applicable to specific fleet problems,
this Chapter also covers highlights of research in the various areas of
bioclegy end medicine, physical-radiochemistry, electronics, dosimetry,
and radiation and particle physies.

Owing to security considerations, a number of significant classsified
studies performed as'guick response' to Navy requests are only partially
reflected in this History. In 1968 these 'quick response’ investigations,
reguiring in-depth literature reviews, systems aznalysis research, computer
oriented studies and state-of-the-art surveys, constituted scme 30% of
the opersticns research. Increasing requests from a number of Navy and
other Department of Defense sponscrs were directed to NRDL scientists
and engineers now considered authorities in many areas of nuclear science.
Some of these studies rapidly assumed stature as major end-products of
this Igborgtory.

WEAPONS EFFECTS MODEL STUDIES AND CPERATIONS RESEARCH

Study of nuclear cloud phenomena, specifically on relative motion
and coagulation of particles in a turbulent gas, showed that theory of
turbulent-accelerative particle motion, relative to f£fluid and coaguia-
tion, may be extended {0 particles whose relaxation times are greater
than periced of microscale eddies. Asgsistance was provided 0P-97 with



rroposal evaluation and contractor selection on SABMIS.,.FORTRAN IV
computer program was developed to estimate exposure-rate history and
total exposure to an unshielded radiation detector moving in a straight
line at constant speed and depth through a stratified radicactive pool
which is expanding and being dispersed and distorted by constant ocean
currents.,.Data was developed for assessment of expected frequency for
random deposition of nuclear power (SNAP) units on land andin various
ranges of ocean depths as related %o latitude of impact...Research on
exposure of man's skin, lungs and gastrointestinal tract to radiocactive
debris particles, 1 to 100C gy in dia., from nuclear-powered aerospace
vehicles as a result of re-entry burnmup or self-destruct resulted in
mathematical models for analysis of exposure of skin, lungs and GI tract
»»Fundamental processes of ignition and combustion relating to fires
caused by nuclear weapons were reviewed in dspth as part of a program
for assessing urban vulnerability to fire from such bursts...A system
for conflagration assessment of urban areas developed for OCD was applied
to establish relative conflagration potential of various sections of

San Jose, Calif. and Albuquerque, N, M. and to delineate probable fire-
breaks,..It was found that overall mass fire scaling in conjunction with
local mass fire scaling and flame experiments can be used to determine
street envircmment required for civil defense planning,..A high-density
absorbing smokescreen appears feasible as a means of preventing thermal
ignitions following a nuclear attack,..It appears there is greater
probability for controlling an urban mass fire by creating and maintain-
ing firebreaks and letting the fire burn out than by trying to extin-
guish it...Analytical and graphical methods were developed %o assist in
determination of optimal search area to examine in looking for the radio-
active patch of water formed in an underwater nuclear explosion...Com-
pleted development from theoretical meodel of a computer program labelled
DELFIC which describes theoretical bases of a land-surface burst nuclear
cloud-rise model,. ,Radicactive fallout from nuclear explosions at ocean
surface was predicted for four standard-atmosphere climatic conditions,
and intensities were shown to be muech lower than those for land-surface
bursts of same ylelds...Developed computer model for calculating both
external and internal dose from passing radicactive cloud that might re-
sult from an uncontrolled release of activity te air, ground and ocean
environments,,.Quantitative estimates were derived of prompt and delayed
radiation among troops in foxholes when subjected to nuclear air bursts
«»Fallout ingress through windows or other spertures was shown not
likely to be significant problem in most U, S, fallout shelters,..Study
of San Joaquin Valley showed ecological balance maintained in many agri-
cultural communities may be seriocusly affected by effect of ionizing
radietion from nuclear fallout on insect populations...Target Vulner-
abllity Studies concepis and analyses,developed for possible application
to Navy installations, were applied to proposed city or comrmnity models
««sDeveloped nuclear weapon burst electromagnetic pulse signature



characterigtics for post-detonation diagnosis of burst parameters and
weapon characteristics...Delineated radiation hazards to submarine crews
from nuclear explosions...Developed ship vulnerability methodelogy to
assist in the CNO (OP-96) ASW Force ILevel Study using the NRDL Ship Vul-
nerability Model to provide input data...Performed a study of the feasi-
bility of a land-based ballistic missile intercept sysitem (SABMIS)...
Published Vel, I of the reports on the Military Cpergtional-Environmental
Simulation and Information Collating System (MOESAICS), an overview of
the system and discussion of its prototype...A simple method was developed
for graphical prediction of shielding factors for various gamma ray
energies in various ship lecations...An operaticnally valid anti-air war-
fore model was prepared for detailed examination of naval operational
problems and requirements in a nuclear enviromment...Quantitative esti-
mates were derived for prompt casualties and delayed radiation casualties
among troops in foxholes subjected to nuclear air bursts...Ship shield-
ing protection provided to the crews of USS BAINERIDGE {DIGN-25) and USS
HORNE (DLG-30) was described...Shielding factors were developed for USS
NIMITZ (CVA(N)-68).

BIOLOGICAL AND MEDICAL RESEARCH

Incidence of wvariations in raythm of heart bealt inrats was shown to
increase with age,..lrradiation with low doses of ultravielet light during
first 30 minutes after end of synchronizing treatment was found to delay
division of synchronized Tetrhymena pyriformis (Strain W)...Chromosome
studies in irradiated mice indicated that, following high sub-lethal
whole-body exposure, regeneration of reticular tissues occurs in a clonal
fashion...Bee venom and itsmelittin fraction were shown to generate anti-
bacterial activity against penicillin-resistant strain of Staphylococcus
«ooft "test tube"” biological method capable of matching compatible donors
and recipients for skin or kidney transplants was developed and evaluated
«« Food restriction was shown to retard development or manifestation of
glomerulo-gclerosisg, considered to be g direct radiation effect on kidney
...Determined that for rats receiving sublethal (acute) dose of fast
neutrons, exposure as a Juvenile 1s most detrimental, while irradiation
late in 1life ig least effective,..When radiocactive particles are in con-
tact with skin, ulcers which fail to heal will be produced if there isg
a sufficiently large dose over a certaln minimum area, and, if serious
ulcers are produced, skin cancer as a late effect is likely...lethal
dose (ID)5p/30 for swine, sheep, goats, turros, and dogs was found to
be in range’ of 280-350 rad, measured in air, with bilateral fallout-field
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type exposure...lnvestigaied vascular structure of skin of four breeds of
swine under study to evaluate some aspects of radiation response of swine
skin,..Studied injury accumulation in sheep and swine at exposure rates
of 0.5-4R/hr over a total exposure range of 100 to 700 R...Rate of in-
Jury accumilation st 4R/hr in swine appears to be lower than in sheep...
Found that irradistion has detrimental effect on resistance of rats to
cold exposure...Determined that alterations of amount and kind of bile
aclds produced by liver following irradiastion could markedly affect
metabolism of bile acids and ligids by liver...For a situation represented
by an instantaneous release of 79Sr-oxide into ocean, & model of bilotic
radiccontamination was davised, based on known characieristics of marine
organisms,...An antigen elimination method was used to evaluate radiation
injury to immune system in mice as result of total-body irradiation and
showed delay of onset of immune elimination and decrease in rate of ap-
pearance of antibodies in plasma...Elevation in deoxycytidine levels in
rats following lrradiation was demonstrated in both urine and blood and
may be adaptable as a biochemical assay of radiation exposure in man,..
Carried out experiments to test suitability of planarian worms as model
multicellular systems for studies of radiation injury and recovery...
Studied differential sensitivity of peritoneal lymphocytes in mice to
irradiation to see if there is correlation with their ability to produce
antibodies in syngeneic recipients,

PHYSICAL-RADICCHEMISTRY RESEARCH

Established that explosion products of CHASE V operation were con-
tained below ocean surface layer...Five SNAP-19B electurically heated
(simulating radicactivity heating) cepsules were exposed to various ocean
conditions to obtain data on infteraction of radicisotope power device
fuel and containment materials, components and systems with ocean environ-
ment...Determined that ocean bottom material adsorbed plutonium activity
«s.Electrochemical techniques were employed in corrosion measurements
made on uncoated, emiggively coated and thermally shocked uncoated speci-
mens of Haynes 25 alloy in seawater and additional effect of erosion by
ocean bottom material also was studied.,.Determined that water glass
technique and tagging procedure developed gt NRDL can be extended to
segling radicactivity into beach gands, providing carbonate materials
are absent or removable,..A Particle Activity Module Computer program
was developed and used to test effect of certain parameters on fraction-
ation of falleout...Obtained updated individual radionuclide data by an
exhaustive review of literature,..High-buoyancy, rapid-fill sampier for
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rapidly sampling surface seawater from open ses by a fixed wing aircraft
was developed and tested successfully for use in connection with the open
ocean nuclear detonatlon search problem...Developed method for measuring
- condensation rates of vaporized MoOz onto ligquid and solid oxide sub-
strates in air at high temperatures,..Beta dose rates, gamra spectra and
decay of effluent particles from the PHOEBUS 1B EP-IV reactor test run
at AEC's Nevada Reactor Development Station were measured...A first ver-
sion computer code was developed and tested which solves incompressible,
viscous, initial-value two-dimensional, axially symmetric fluid flow
DProblems encountered in connection with en examination of detonation of
a miclear device far below sea surface...Completed DAEDALUS, a Gamma
Exposure Rate Prediction Computer code for underwater nuclear bursts...
Completed Vol. IV, Part 1, of an annotated compendium of data on radio-
chemical and radiation characteristics of fallout...Measured rates at
which vaporized TeOy is taken up by molten and solid particles at high
Eimperatures...Determined curmilative fission yield and half life of
Sb to be 0.32 £ 0.0k percent and 11.1 ¥ 0.8 sec., respectively..,

Two computer-compatible analyzer output media, punched cards and magnetic
tape, were shown to be practical and appropriate for providing computer
coupling for grray of pulse height spectrometers..,Prepared index of
peaceful applications of muclear explosives which havs potential for Navy
use...Experimental data was collected during test of Fhoebus 1B EP-IV
reactor at NIS showed inhalation and ingestion exposures well below
permissible limits...Completed data analysis from HYDRA IIB series of
underwater explosions off San Clemente Is. and final report on transfer
and disposition of traced explosion products to column produced by
shallow underwater explosions on sea bottom,..Identified 117Pd and de-
termined its half-life and cumulative fission yield...Found that if sea-
water enters interior of SNAP-21 sysitem, radiological hazard to man
would not constitute a serious threat as fuel would remain contained for
a relatively long period of time...Average reconcentration in four widely-
spaced Pag%fic Ocean surface seawater samples was determined snd half-
life of *©Re found to be 89.5 t 0,2 nr.

ELECTRONICS RESEARCH

Evaluated semiconductor trends applicable to Navy electronic systen
design during the next 3 to 5 years...Parallel plaie transmission line
Electromagnetic Pulse (EMP) Test Faclility was buillt and placed in opera-
tion,..metal-oxide-semiconductor shields were shown experimentally to
improve radiation resistance of transistors, but not by more than order




of magnitude,.,.A method, based on avalanche theory, was developed for
predicting primasry photo-currents of silicon NPN planar and mesa trans-
istors.,.Experimentally examined eircuits, transistors and diodes in
shipboard computers and peripheral equipment for vulnerability to transit
radiation...Welded seal developed that offers some advantages in a re-
cycling ionization chamber developed as detector for radiacs...In Feb,,
NAVELEX gssigned NRDL full responsibility for portable radises for nuclear
weapons effects measurements for Navy and Marine Corps from concepiion
through procurement and final acceptance, An Operational Environment

and Procurement Engineering Program was established to write technical
specifications and provide NPO and DECASR with technical guidance for all
such precurements,

DOSIMETRY

An LiF dosimeter was developed to measure gamma-ray exposures be-
tween 107 and 2 x 109R, utilizing responses of high temperature glow
peak...Examined nature of electronic band structure of lithium fluoride
in the hope that radiation response could be modified and to make it
useful for a variety of dosimetry measurements...,A criterion for design
of better track recording cellulose nitrate was found and track registra-
tion criterion for polymeric materisl established. Close agreement was
demonstrated between experimentally measured etched track lengths in
many materials and calculated range-energy tables for a wide variety of
particles and broad energy spectrum...A passive field dosimeter was de-
veloped and tested for making diagnostic measurements of radiation spectra
at the Nevada Test Site,

RADTATION PHYSICS RESEARCH

Developed a method for solving energy balance equation for specimen’s
heat capacity, using heat capacity of pure gold as primary standard...
Determined that a hyperbolic grid system for measuring propagation velo-
cilty of radio-frequency waves can be derived which would be capable of
simulating radiation environments,..Tacticel radistion measurement system
pitfalls, primarily errors due to calibration of radiac instruments in
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a free-air point source geometry were calculated and identified,..High-
precision determinations of effects of Pile vombardment and subsequent
thermal treatments upon thermoelectrie properties of semiconductors

showed that promising materials must be examined individually rather than
as classes, since results vary considerably...Designed, constructed and
employed & system consisting of pyrolysis chamber and gas chromatography
unit to analyze degradation products of white alpha-celiulose in study -
of fires resulting from nuclear attack...Used time~of-flight mass gpec-
trometer to analyze blow-off-gases produced by thermal decomposition of
carbon phenolic and pyrolytic graphite ablators...Two models were devel-
oped which gave satisfactory fits to available angular data for calcu-
leting diminishmwent by roughness above a rough surface covered with fall-
out particles as compared to a smooth surface.,.Developed a new neutron- |
induced sctivity prediction gystem for use in amphibious coperations which
is designed to predict radiation hazard on beaches exposed to neutrons
from a nuclear weapon...X-ray generator, based on a hemispherical diode |
(named "Spherex") with an integral Blumlein, was found to be the most
promising method of gensrating sharp, high-intensity pulseg of X radiation
with photons primarily in 70 to 100 Kv range, 50 nancseconds duration and
giving 1 calorie/cm? at test specimen...A semirad detection system for
high intensity neutron radiation was developed, designed, constructed and
successfully tested... Shielding properties of two tantaluwm-aluminum
laminar slabs for X rays with energies above and below K-edge energy of
tantalum were investigated with dosimeters and good comparisons obtained
with results from Monte Carlo calculations.

PARTICLE PHYSICS

Simple, direct and accurate methods for charge and mass determina-
tion of heavy charged particles were devised...Neutron optical model
parameters and inelastic scattering cross sections for Na, Mg, A1, 81,
8, Ti, Cr and Fe were recalculated...Differential cross seections for 10
garma rays from the n, n', 7 reaction of 2.8 MeV neutrons of S$i, Ti, Cr,
and Fe were measured...Investigated and defined cross sectiens for pro-
duction of secondary gemma rays produced by neutron inelastic scattering
to permit calculation of radiation fields produced by nuclear wWeapons...
The NRDL-AVF cyclotron was essentially completed and started up...First
internal circulating beam of 3.5 MeV protons having good quality and
characteristics was measured...External beam extraction was obtalned on
25 April,..Peeler-regenerator concept of beam extraction is working...
Extraction channel is being modified to effect higher partiecle fluxes...
Beam characterisiics studies were continued.
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TECHNICAL PLANNING AND MANAGEMENT

By direction of the Director of Navy lLaboratories (DNL), NRDL wasg
delegaved the responsibility for the formulation and coordination of
integrated Navy BRuclear Wezpon Effects Research programs. As the initial
task under this responsibility the NRDL Technical Planning and Management
Office formulated and publighed a FY 1970 Navy-Wide Nuclear Warfare
Technology Program, A preliminary MWI program for FY 1971 was alsc pre-
pared and readied for Navy-Wide coordination., The TP&M Office continued
to provide R&D program management and technical advisory services to the
Office of Civil Defense, Advanced Research Projects Agency, AEC Space
Electric Power Office, AEC Space Nuclear Propulsion Office, AEC Division
of Reactor Develcopment and Technology and Naval Air Systems Command.
Program managed funds totaled approximately $3.6 million of which 45%
supported in-house research.

Programs for which management and technical advisory services were
provided included: (1) OCD Radiological Protection, Thermal and Fire
Protection, Radiological Monitoring Systems, Emergency Medical Research,
Fire Effects and Protection, Radiological Phenomena and Effects, Radio-
logical Countermeasures, Postattack Medical, Health and Welfare Operations
and Physical Enviromment Studies; (2) ARPA Underwater Nuclear Explosion
On-Site Inspection; (3) ACDA Field Test FT-15; (4) AEC-SEPQ Environ-
mental Response and Effects; (5) AEC-SNPO Radiological Effects; (6) ARC-
DRDXT Environmental Effects and Test Program for marine and terrestrial
SNAP sources; (7) NavAir Ocean Surveillance Data Interpretation, and
Electro-Optical Reconnaissance Systems; (8) NavElex-Ship Recognition
Dats Base, and (9) NMC-LOC Surveillance Feasibility Studies.
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CHAPTER III - PUBLICATIONS

REPCRTS AND MEMORANDA

In 1968 technical publicetions production at NRDL reached a total of
271 documents. In 1967 the total was 331; 1966, 327, The previous three

years, somewhat lower, were: 1965, 291; 1964, 213: and 1963, 1kk,
A breakdown of the 1968 reports by types shows:

Technical Reports (NRDL-TE).nooi'anooloootoaoool.ﬁltoutaa
Computer Reports (NRDL-CR)aooo.-nooco-oo-eoce.uo¢00|unooe
Reviews and LectureS.......o....e.o...e..o...............
Progress Reports........oo...-..........oa.a.............
Technical Manuals.e.o.a.o......éa....-.o.............bo..
Iletter Reportsceesacessocosacrssovensnnssorcsoascossesnoa
Technical Reports Contractor (TRC).oesossceesssvovreccanss
Technical Reports Externally published (TRX).eccessscesos

Totalosoewosssoss

PUBLICATIONS IN THE CPEN LITERATURE

139

20

90

271

In the open literature, 37 NRDL authors hed articles appesring in

25 journals, representing a broad spectrum of scientific disciplines.

BOOKS PUBLISHED

* Mr. Raymond 5., Alger, Head, Thermal Radiation Branch, suthored a new
book entitled "Electron Paramasgnetic Resonance: Techniques and Applica-
tion", published by Interscience Publishers. The title page credited

Ichiro (Chick) Hayashi, Graphic Development Branch, with the illustrations,

* Dr, Victor J. Rosen, NRDL Consultant and Associate Professor, U, S,
€. Medical School, and Mr, Leonard J, Cole, Head, Experimental Pathology
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Branch, are the suthors of "Radiation Induced Renal Lesions in the Rodent,"”
a chapter in "Methods and Achievements in Experimental Pathology, Volume
L, 1968, S. Karger and Co., Basle, Switzerland.

* Dr. C, Sharp Cockx, Head, Radiation Fhysics Divigion, was a contrib-
uting editor to the Fourth Edition of Van Nostrand Scientific Encyclopedia
published in 1968, He prepared the entries on milcear science and nuclear
engineering.

* Dr. E. C, Freiling, Head, BW/CW Branch, and Mr, M, H, Rowell, Nuclear
Applications Branch, are the authors of "Ion Exchange in Molten Systems,”
Chapter 2 of "lon Exchange, No, 2 in a Series of Advances,” Marcel

Dexker, 1968.

*® Dr. €, M, Huddleston, Technical Planning and Management Office, is
co-author of the chapter on "Ducts and Voids in Shields -~ Attenuation
of Gamma Rays," in "Engineering Compendium on Radiation Shielding, Vol.
1, published by Springer-Verlag, 1968,

PATENT ACTICNS

Starting in mid-1968 NRDL's Patent Representative reported directly
to Washington rather than through ONR Pasadena as in the past. He is
Charles D, B. Curry, Patent Counsel, CNR, San Francisco Area Office.
Paul N, Critchlow, who was NRDL's Patent Representative for many years,
is now Patent Counsel, ONR, Pasadena, shifting from a similar position
at the Navy Electronics Latoratory Center, San Diego.

Two patents were issued: (1) Inventors: Messrs,L. A, Perrine, H.
A, Zagorites and M. I. Lipanovich, "Nuclear Radiaticn Detector Compris-
ing Multiple Ionization Chamber with Hemispherical-8haped Electrodes,”
Patent No. 3,366,790, issued 30 Jamuary 1968. (2) Inventors: Messrs.E.
R. Schleiger and N. Goldstein, "Apparatus for Thermally Measuring Ab-
sorbed Radiation Doses," Patent No. 3,394,258, issued 23 July 1968.

Patent disclosures authorized for filing during 1968 totaled seven:
(1) Inventors: ICIR C. D. Guri, Dr. K. F, Swingle and Mr, L, J. Cole,
"Biochemical Method for Determining Radiation Dose Exposures.” (2) In-
ventors: Dr. E. V. Benton and Messrs. R. F. Henke and N, Collver, "A
Method for Mass and Charge Determination for Cosmic Ray Particles,”
(3) Inventors: Messrs, N. Goldstein, W, G, Miller and E, Tochilin, "Li-
thium Fluoride for Megarad Dosimetry." (M) Inventors: Messrs. R, H.
Heiskell and L. E. Egeberg, "High Buoyancy, Rapid Fill Water Sampler.”
(5) Inventors: Messrs. R. N, Anderson and N, A, Parlee, "Nuclear Fuel
Reprocessing Process for Nitride Precipitation.” (6) Inventor: Mr, B.
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A, Buler, "A Versatile large-Memory Pulse-Height Analyzer for Gamma-Ray
Spectrometry.” (7) Inventors: Miss J. F. Fennell snd Messrs, W. H.
Shipman and L, J. Cole, "A New Antibacterial Polypeptide Fraction De=-

rived from the Bee Venom, Active Amainst Penicillin-resistant Staphylo-
iH
coceus,

There were 20 patent applications pending, and 17 patent disclosures
under development,
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CHAPTER IV

AWARDS - COMMENDATIONS - HONORS

SUFERIOR CIVILIAN SERVICE AWARD TO FREILING

Dr. Edward C. Freiling, Head, Fhysical Chemistry EBranch, received
a Buperior Civilian Service Award on 28 May at a major awards ceremony
in the Auditorium. This award, highest that may be granted to a civilian
by the Naval Material Command, recognized Dr.Freiling's major contribu-
tions to research on characteristics of muclear fallout, particulgrly
his comprehensive studies in fractionation on which he is an internation-
ally acknowledged authority. Dr. Freiling came to NRDL in 1951 immedi-
ately after receiving his Ph. D, degree in chemistry at Stanford.

MERITORIOUS CIVILIAN SERVICE AWARD TO ZIGMAN/RAINEY/SULIT

At the 28 May ceremony Mr. Paul Zigman, Head, Technical Planning
and Management Office, was presented a Meritorious Civilian Service
Awerd (the highest that may be made at Leboratory level) for the excel-
lent way he organized and coordinated broadly-based ressarch activities,
especially for the Office of Civil Defense, Mr., Zigman has worked at
NRDL since 1948 with the exception of 18 months during 1960-61 when he
was with Atomic International at Canoge Park. He earned a B,S, degree
in chemistry at UCLA in 19u8.

On 15 August Meritorious Civilian Service Awards were presented to
Mr. Sem Rainey, Head, Military Evaluations Division, and Mr. Robert Sulit,
Head, Ship Systems Analysis Branch. The awards to Messrs. Rainey and
Sulit were based on the effective studies produced under their guidance
for the Naval Ship Engineering Center which will have a fundamental and
significant impact on the posture of the Navy of the future...most signi-
ficant was the development of the Military Operational Environmental
Simulation and Information Collating System (MOESAICS) concept...Their
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contributions to the Tripartite Information Exchange Project IEP ABC-25
have been recognized and appreciated by the United Kingdom and Canadian
participants,

GOLD MEDAL FOR PRITCHETT:; SILVER TO SWINGLE/GURT

Based on cutstanding Scientific Achievement during calendar year
1967, on 28 May 1968 a Gold Medal was presented to Mr, John W. Pritchett,
Ocean Technology Branch, and Silver Medals went to Dr. Karl F. Swingle
and ICIR Charles D. Guri, MC, USNR, Experimental Pathology Branch. This
was the first time since the Gold/Silver Seientific Achievement Pprogram
started in 1960 that an sward was made to g military investigator...also
to two members of the same Branch in the same year.

Mr. Pritchett was cited for producing solutions to previcusly in-
tractable problems of incompressgible fluid flow, with particular applica-
tion to underwater explosions, through very original adaptations of some
technigues of advanced computer technology.

Dr. Swingle's award was earned for elucidating the specifiec enzymatic
and biochemical bases of one of the earliest and most fundamental post-
radiation tissue lesions, namely the degradation of chromosemal deoxyri-
bonucleoprotein with mammelian lymphoid cells.

ICIR Guri was recognized for developing a new biochemical procedure
for quantitative determination of deoxycytidine levels in rat blood --
a technique which can detect radiation dosges up to 100 R, and which is
potentially applicable as a radiation dosimeter in man.

DOD JOINT SERVICE COMMENDATION MEDAL TO MAJOR TIFFANY

Also at the 15 August awards ceremony, Major Russell Tiffany, Marine
Corps Liaison Officer, received a Department of Defense Joint Service
Commendation Medal based on his meritorious service from July 1966-June
1968 at Sandia Base, Albuquerque, New Mexico, as an Instructor, National
Capabilities Division, Nuclear Training Directorate, Field Command, De-
fense Atomic Support Agency.

THREE NAVY COMMENDATION MEDALS PRESENTED

During 1968 Navy Commendation Medals were presented to CIR MAURICE
M, EDWARDS, Jr,, USN, Technical and Administrative Services Director,
MAJOR ROBERT F. MILLIGAN, USMC, Marine Corps Liaison Officer, and MAJOR
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NCRBERT P, PAGE, USAF-VC, former Air Force Lisison Officer and Research
Veterinarian,

CIR Edwards' award, presented 1 March, was based on meritorious
achievement while serving with the U, 8. Naval Support Activity in Saigon
Repair Department.

Major Milligan, who received his award on T August, made significant
contributions in the liaison capacity of interpreting and projecting
Marine Corps development requirements to military and civilian investi-
gators pursuirng research applicable to the Marine Corps. As Senior Sci-
entific Investigator, he made significant contributions to Laboratory
research directly applicable to current and future coribat operations,
particularly development of combat simulstion and data retrieval proce-
dures and development of a concept for practicable battlefield navigation
system for ground combat troop use which can contribute to the solution
of critical battle field position location navigation problems,

Major Fage, at AEC Headquarters since 1967, was presented his award
on 12 February by CAPT v, C, Campbell, Commanding Officer and Director,
in the Office of Brigadier General Edward Giller, USAF, Director, Divi-
sion of Military Applications, AEC, Washington, D, C. The award was |
based on Major Page's service at NRDL from 1963-67., He carried out a
series of research projects on the effects of radiation from muclear
wegpons that has provided the basis for a new set of exposure guidelines
of great Importance to military operational commanders and Planners.

SCIENTIST-IN-RESIDENCE FPROGRAM

WRDL's 15th and 16th Scientists-in-Residence arrived during 1968:
Pr. Richard Wistar, Jr., on 1 July, and Dr, Edward F. Gibson on 3 Sep-
tember. Dr. Wistar left on 1 November to enter the Army as a Captain,
stationed at Walter Reed Hospital. During four months at NRDL Dr.
Wistar worked in the Experimental Pathology Branch, extending his experi-
mental work on the blochemistry and genetics of the imminoglobuling in
inbred strains of rats. For the past three years Dr, Wistar was in
Melbourne, Australia, a Helen Hay Whitney Fellow at the Walter & Eliza-
beth Hall Institute of Medical Research, studying antibody structure and
the genetics of immunoglobuling, Dr. Gibson is working in the Accelera-
tor Branch. As a post-doctoral research asgsociate in the Physics Depart-
ment at the University of Oregon the past two years, Dr, Gibson did re-
search in experimental nuclear physics making use of the L-MeV Van de
Graaff facility.
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The Scientist-in-Residence Program was established in 1960 to assure
a fresh input of ideas at NRDL by scientists of stature brought here for
8 year or two to conduct resgearcn in their fields of competence, Of the
16 participants to date, one came from Canada; three, England; one,
Germany; one, Japan; one, Netherlands; one, Sweden; and eigh%, U. S.

ISRAELI PHYSICIAN HERE

Dr, Ammon Ben-David, physician in the Israeli Defense Force, worked
"in residence"” in Bio Med's Experimental Pathology Branch for two months
during Spring 1968, He was briefed on pertinent unclassified biomedical
research activities and shown some specific laboratory techniques, such
as bone marrow transplantation in irradiated dogs, tissue culture tech-
nigues involving tissue ftransplantation immmnity, and in vitro cellular
immuinological reactions. Dr. Ben-David had just completed one year at
the Albert Finstein College of Medicine in New York as Research Associgte
doing experimental work in immunology. On return to Israel, he expected
to be placed in charge of the Blood Bank and Tissue Preservation Depart-
ment of a large government hospital and to be coordinstor of all medical-
military related research in the Surgeon General's Office,

WORLD WHO'S WHO IN SCIENCE LISTS SIX NRDLERS |

Tne first edition of WORLD WHO'S WHO IN SCIENCE is a biographical
dictionary of all scientific disciplines from antiquity to the present.
Six NRDIers are listed: Dr. E. L. Alpen, Head, Bio-Med Division; Dr.

N. E, Ballou, Head, NMuclear Chemistry Branch; Mr, L., J., Cole, Head, Experi-
mental Pathology Branchj; Dr, C. Sharp Cook, Head, Radiation Physics
Division; Dr. E. R, Tompkins, Associate Technical Director; end Dr.
Herbert Weiss, Muclear Chemistry Branch.

Two former NRDIers elso listed were Dr, D, J. Kimeldorf, st NRDL
from 1948-67 and now Professor of Radiation Biology at Oregon State Uni-
versity, and Dr. Peter Nowell, 195L-56 and Summer 1965, now Professor of
Pathology, School of Medicine, University of Pennsylvania.

DR, SILVERMAN AT BROOKHAVEN ON NRDL FELLOWSHIP

Dr, Myron S. Silverman, Head, Microbiology and Immunclogy Branch,
received a one-year appointment to Brookhaven National Iaboratory as
Research Coordinator in the Medical Department, starting 9 September on
& NRDL Fellowship. Dr. Paul H. Chin is Acting Head during his absence.
Dr, Silverman will conduct research with Dr. Eugene P. Cronkite on trans-
plantation irmunity in animals given extracorporeal irradiation.
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RANDOM HONORS

Appointment - Dr, Myron S, Silvermasn to the Editorial Advisory
Board of RADIATION EFFECTS, a new international journal scheduled to
begin publication around January 1969,

Iisted in new edition of AMERICAN MEN OF SCIENCE - Robert A, Sulit,
Head, Ship Systems Analysis Branch.

Letter of Appreclation was presented to HMC H. E, Williams in June,
signed by the Commanding Officer, Headquarters Support Activity, Taipei,
Republic of China for Chief Williams' part in saving lives and alleviating
suffering when & Civil Ailr Transport passenger jetliner crashed near Shu
Linkou on 16 February 1968. Chief Williams came to NRDL in May and is
Assistant in the Radiological Health Division.,

Career Day Staff Job "Well Done" - The services of the two NRDLers
who were members of the 1967-68 Federal Career Day Staff, Dr. J. P.
Hurley and Dr, Roger Caputi, were praised by the Director of the Civil
Service Commission, San Francisco Region, Mr. A. T, Briley, in a letter
to the Comanding Officer.

GENERAL AWARD

There were nine Superior Achievement Awards made for a total cash

~ value of $1,485, and 15 Sustained Superior Performance awards totaling

$2,100.

Outstanding Performance Ratings were granted to six employees, in-
cluding the Technical Director, Dr. B. P, Cooper. Quality Step Increases
went to LO NRDlers during 1968,

Beneficial Suggestions received totaled 38, with 11 adopted for a
cash value of $320, ZXight patent actions {disclosures and issuances)
were awarded for a total of $1,050,

Thirteen civilians were presented retirement pins upon completion
of their careers at NRDL., It is worthy to note that the first NRDL em-
ployee to gain the distinction of 40 years with the Federal Government
was Guard Supervisor Nelson Craft, Jr., who retired at 42 years.

Thirty-year pins went to six employees:and twelve NRDLers were pre-
sented 20-year pins.

Military awards included four Navy Good Conduct Medals and three
National Defense Service Medals,
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CHAPTER V

SEMINARS - SYMPOSTA - CONFERENCES

MANAGEMENT DEVELOPMENT FROGRAMS

The first 1968 Management Seminar was held on 4 Jamuary with four
speakers as follows: '"Mission Study,” Dr, E. P. Cooper, Technical Direc-
tor;"Organizational Relaticnships," CAPT D, C. Campbell, USN, Commanding
Officer; "NIF," Mr. R, D, Wilson, Comptroller & Management Engineer, and
"The Computation Situation," Dr. E. R, Tompkins, Associate Technical
Director.

Management Seminars over the past years have placed some emphasis
on changes in philosophy and direction in the Navy in Washington. Con-
tinuing this program, on 7 June RADM T, B. Owen, USN, Chief of Naval Re-
search, pregsented a seminar to Lab Management. He traced Federal Govern-
ment emphasis on science since Sputnik then narrowed into recent problems
with justification and funding of RDI&E in DOD and Navy.

On 29 October CAPT Eli Roth, USN(Ret.), NRDL C. O, & Director
1960-63 and now Msnager of the Field Operations Office, Weapons Evalua-
tion Control Bureau, Arms Control & Disarmament Agency, Washington, D.C.,
explained "Operation First Loock." This five-month field exercise in
Southern England, conducted jointly by the U, 8. and the United Kingdom,
was concerned with how accurafely one nation can assess another in the
control of conventional armament and aireraft., NRDL aided in installa-
tion and maintenance of ummanned multi-gensor kits as well as automatic
reduction of data from kits.

TECHNICAL DIRECTOR'S COLLOQUIUM

Dr. Roger Preston, of the U, C, Radiation Laboratery, Livermore,
presented a Technical Director's Colloquium on 5 June. His subject was
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"Underground Nuclear Weapon Testing.” From February-May 1947 Dr. Preston,
then an active duby Navy Lieutenant, was NRDL's first Officer-in-Charge,

Frofessor G. Rahe, Professor of Electrical Engineering at the Mon-

terey Postgraduate School, Monterey, presented a Technical Director's
Collogquium on 26 June, His subject was "The NPGS Hybrid Computer."

OTHER INTERNAL SEMINARS

Technical Department Program Reviews continued in 1968, as well as
Seminars at Branch, Division, and Department levels. Many of them were
presented by NRDLers, others by specialists from other government agencies,
industry, or universities. Speakers from foreign countries included: '
Dr. Henry McIlwain, University of London (England), on 19 February; Dr.

G. W. Barendsen, Radiobioclogical Institute of the Organization for Health
Research, Rijseijk, The Netherlands, on 27 June; and Dr. Avinom Zlotnick,
Hadassah Medical School, Hebrew University, Jerusalem, Israel, on 25
October.

MEETINGS AT NRDL

The Ship Systems Command NBC Program Review was held at NRDL on
11-14 March..,NWER Review, 26-27 March...Information exchange of those
interested in a definition of necessary RDT&E in order for air systems
to operate and perform their missions in a nuclear warfare environment,
28-29 March..

A DASA-sponsered conference was held at this Laboratory 9-11 April
- theme: "Basic Radiobiology Studies: Relevance to Man in the Muclear
Age"...Approximately 100 Medical Officers, active and inactive, of the
12th Naval District attended a Symposium here on 11-12 April on "Medical
Aspects of Nuclear, Biological and Chemical Warfare Defense'...1l5th
meeting of the Interservice Incapacitating Agent/Weapons Systems Sub-
cormittee of Joint Technical Coordinating Group met here on 2L-25 April,

A two-day Radiac Symposium, initiated at the request of CNO, was
held at NRDL on 8-9 May.,.Subcommittee on Fallout Advisory Committee on
CD/NAS, 11 July.,.NAVSHIPS B/C Warfare, 2L-26 July..,DASA working group,
30 July...NWE Electronics Interactions Working Group, 8-9 August.,.Radi-
ation Emission Transport and Shielding Greup, 8-9 August...Semi-annual
meeting of the DABA Fallout and Residusl Radiation Working Group, 3-4
Oct...Fall 1968 meeting of the West Coast Navy laboratory Directors®
Council, 4 Oct...Inter-Laboratory Committee of Editors and Publishers,
10-11 Oct.,.JICG Binary Subcomittee, 7-8 Nov,,.Navy Research Library
Council, West Coast, 7-8 Nov,,.DASA Working Group, 11 Dec,
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NRDL-OCD-ARRANGED FIRE RESEARCH CONTRACTORS CONFERENCE

NRDL conducted the 6th Annusl Office-of-Civil-Defense Fire Research
Contractors Conference at Asilomar on 21-25 April. As in prior yearg,
the conference was directed and arranged by Dr. M. G. Gibbons. Subject
matter was in progress and results of some 29 CCD-sponsored fire research
projects currently being managed by NRDL. Among the Ll participants
were representatives from the Canadian Emergency Measures Organization
and the Australian Defense Research Laboratories.

ACTIVE ROLES IN THIS COUNTRY AND ABROAD

Again in 1968 a large number of NRDLers tock an active role in
numerous: meetings throughout this country that concerned operations re-
search analyst, physicists, life scilentists, mathematicians, chemists,
and engineers.

Meetings abroad in which this laboratory took an active part in-
cluded: (1) Ottawa, Canada, 27-28 Feb. - first meeting of a group offi-
cially known as The Working Panel on the FPhysics of Nuclear Radiations
of the U, 8, - U. K, Canadian - Australian MNuclear Weapons Effects Sub-
group of The Technical Cooperation Program, The panel contains about
25 members from the four countries, Dr. Jemes Ferguson, Muclear Research
Branch, is the NRDL representative., (2) London, England, 14-17 May -
2nd Tripartite Conference on NRC-at-Sea. Dr. E., P, Cooper, Technical
Director, was one of the 10 U, S, representatives, (3) Interlaken,
Switzerland, 26 May - 1 June -~ Symposium on Radiological Protection of
the Public in Muclear Mass visaster, sponsored by the International Radi-
ation Protection Association. The conference chairman, Capt. S. B.
Pretre, worked at NRDL from January-July 1966 while in the U, S, for one
year at the invitation of the U. S, Government. Re is now with the Re-
search Institute for Protective Construction in Zurich, Switzerland.

Dr. C. Sharp Cook, Head, Radiation Physics Division, presented two
pepers, and two other NRDLers presented a paper - Dr, George Leong, Head,
Cellulsr Radicbiology Branch, and Dr. J, D. Teresi, Military Evaluations
Division. (&) Toronto, Canada, 10-13 June - Annual Meeting of American
Nuclear Society. Mr. leroy Haggmark, Radiation Transport Branch, chaired
the session on "Gamma Rey Sources and Transport”; and Dr, C. Huddle-
ston, Technical Planning and Management Office, presented s paper, Cther
NRDLers who participated were Dr. W, E. Kreger, Head, Physical Sciences
Division, and Dr. R. D. Kubose and Mr. H, Goya, Muclear Applications
Branch.

SIGMA XTI CLUB OF NRDL

Officers for 1968 were Dr, Edward Freiling, president; Mr. Ray Alger,
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president-elect; and Miss Muriel Johnston, secretary-treasurer.

The Annual Dinner Meeting of the NRDL Sigma Xi Club was held at
Veneto's restaurant in San Francisco on 27 January. Dr. Arthur F, Kip,
Professor of Fhysics at the University of California, spoke on the sub-
ject "The Meaning of Academic Freedom.”

The Annual. Spring Lecture of the NRDL Sigma Xi Club was held on 2
April in the Auditorium. Professor Thomas T, Holme, a 1967-68 National
Lecturer for the Society of the S8igma Xi and its affiliated society,
the Scilentific Research Society of America, spoke on "Produce and Com-
pete or Perish.” Dr. Holme is Professor of Industrial Engineering at
Yale University.

The anmual business meeting was held on 3 December with Mr. Alger
moving up to the presidency for 1969, and Mr. Clay P. Butler selected as
president-elect., Miss Johnston will finish out her two-year appointment
as secretary-treasurer during 1969.
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CHAPTER VI - TRAINING

CIVILIAN PERSONNEL

Only one NRDL Fellowship was granted during 1968, Dr. Myron S,
Silvermen began a one year residence at Brookhaven National Laboratory.
Mr, Lloyd Shaw, Migs June Brevdy, and Mr, Norman Alvares completed their
resident studies at U. C., Stanford, and Minnesota, respectively. Former
Fellow Eugene V, Benton received his Ph. D. from Stanford. Mr. Billy
T. Lee received a master's degree in mechanical engineering from Stanford
under the Laboratory Educational Support Program.

One hundred and twenty-five staff members participated in various
technical and management courses during 1968, The Civil Service Com-
mission Regional Training Center provided such courses as Basic Super-
vision, Management Techriques, Equal Employment and Middle Management
as well as Executive Institutes. The Army accomodated four members of
our professional staff in their course on Personnel Management for Execu-
tives., TFour others attended the UCIA Leadership Laboratory. Iabor Re-
lations Semipars, Middle Management Institutes, and Training Administra-
tors Seminars provided by ROCMM were also utilized.

QFFICER PERSONNEL

Iwo officers attended an Industrial Security Course at Ft. Holabird,
Maryland; two attended a Registered Publications Systems Course at San
Diego; two attended a NMuclear Safety Officer Course at North Island,
Calif., and one attended a Nuclear Hazard Training Course at DASA, Sandia
Base, N, M. One officer completed a Civilian Manpower Management Field
Institute at San Francisco and one completed a Naval Correspondence
Course on Security of Classified Information and Personnel Administra-
tion. There were six Active Duty for Training officers attached to the
laboratory at various intervals throughout the year., There were 67 sets
of Officer TAD orders issued and one USAFT Course ordered,
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ENLISTED PERSONNEL

Four enlisted personnel attended an Audio-Visual Projectionist
Course at the Presidic; one attended the BUPERS Mess Management Training
School at Treasure Island; one attended the NBC School, Muclear Phase,
at Treasure Island,and one attended a course on operation of Mark IV and
Mark VIII Bird Ventilation equipment at Allied Therapy, San Francisco,
There were 9 sets of enlisted TAD authorizations issued. There were
three USAFI courses ordered for enlisted personnel. There were 19 en-
listed examinations given for advancement in rate with five subsequent
advancements and five were to be advanced after the first of the new
year. Three enlisted personnel sttended local colleges or universities
throughout the year for part-time out-service training., Three hours of
in-service training were conducted weekly throughout the vear with an
average attendance of 22 men per class or approximately 90% participa-
tion for the year, :



CHAPTER VII - VISITORS

During 1968 10,677 pecple were cleared to visit NRDL. The largest
single month was May with 1,117 visitors, trailed closely by April with
1,104, Breakdown of the total visitors by classification shows that
approxirately 40% were professional personnel, or 4,286; outside sales
and services, 3,462; San Francisco Bay MNaval Shipyard services, 1,233;
personal guests, 597: interviews, 246; tours, 222; neetings, 557; and
foreign nationals, Th.

Many distinguished scientists and high ranking military officers
visited NRDL throughout the year. A few were the Honorable M. Carl
Walske, Jr., Assistant to Secretary of Defense {Atomic Energy); Dr.
William W. Carter, Assistant Director, Defense Research Engineering
(Nuclear Programs); Dr. Joel S. lawson, Jr., Director of Navy labora-
tories; Brigadier General A. J. Armstrong, USMC, Director, Development
Center, Marine Corps Development & Education Command, Quantico, Va.;
Major General Louis Metzger, USMC, Assistant Chief of Staff, RD&S, Head-
quarters, Marine Corps; Brigadier General Regan Fuller, USMC, Command-
ing General, Force Troops, Pacific; RADM Frank B. Voris, MC, USN, Assis-
tant Chief of BuMed for Research and Military Medical Specialties; VADM
P. D, Stroop, USN(Ret,), DNL Advisory Group; RADM Leo B, McCuddin, USN,
COMI2; former NRDLer Walmer E. Strope, Assistant Director for Research,
OCD; Dr. G. K. Hartman, Technical Director, Naval Ordnance Laboratory;
Dr, Al Jankowitz, Chief Scientist, Office, Strategic Offensive and De-
fensive Systems, CNO-OP-97; Professor Robley D. Evans, MIT, Consultant
and former member NRDL Board of Visitors; Dr. Melvin H. Heiffer, Walter
Reed Institute; Dr. R, K. Jones, Lovelace Foundation; Dr. lee E. Farr,
Department Public Health, Berkeley; and CIR Scott Carpenter, the first
U. S. astronaut/aquanaut.

Foreign vigitors included: AUSTRALIA - Dr. D, W. Posener, Common-
wealth SBcientific Industrial Research Organization, CANADA - Fred A.
Christie, Armament R&D Establishment of Defense Research Board., ENGIAND
~ Dr. Ernest R. Buckle, London University Imperial College; Surgeon CDR
C. 0. Hughes, Royal Navy, Headquarters, Royal Naval Radiological Pro-
tection Bervice, Ministry of Defense, London; CAPT M. Beeching, RN, CO,
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IMS Fhoenix; CDR C, L, Jordan, RN, Trials Commander, HMS Fhoenix; CDR
Edward G. S. Walker, RN, Staff Officer British Navy Staff, Washington,

D. C, FRANCE - Dr, Emilia Frindel, Institute Custave Roussy. GERMANY -
Dr. Thecodor Fliedner, Institute Hematology, GSF Assoc, w/Euratom, Frie-
burg; Dr. J. Kramer, Pnysical Technical Bundesanstalt, Bundesalle Insti-
tute, INDIA - Janakiraman Ramachanbran, Bombay (presently at U, C, Medi-
cal Center). ISRAEL - Dr, Saul Patai, Hebrew University. ITALY - Dr,
Vincenzo Covelli, Centro di Studi Mucleari Dells Casaccia, Rome. JAPAN -
Dr, Tetsuo Noguchi, Govermment Industrial Research Institute, Nagoya; Dr.
Kenjiro Yokoro, Hiroshima University; Dr. Tadac Moriya, Fire Research
Institute, Ministry of Home Affairs; MONACO - Dr. Joachim Joseph, Direc-
tor, IAFA, Musee Oceanographique. FPUERTO RICO - Dr, Steven S. Barnes,
Nuclear Center.

Again in 1968 young science students from scnhools throughout the
Bay Area were welcomed on tours of the NRDL facilities - about one class
per month., For the fourth year, attendees at the U. C. Basic Phyeics ;
Surmer Institute visited the Laboratory. This group is composed of high |
school teachers throughout the U, §. TFor the second Yyear, NRDL hosted
physiclans attending an American Industrial Health Conference in San
Francisco, These visiting physicians are interested or engsged in in-
dustrial health programs involving radiological health problems at
various laboratories and other facilities throughout the country.
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CHAPTER VIII - PUBLICITY

Top news stories about NRDL during 1968 included the Change of
Command ceremony on 30 August when CAPT T. R. Fick, UBN, relieved CAFT D.
C. Campbell, USN; the Legion of Merit award to CAPT Campbell; all other
major awards; NRDL's part in Operation First Look in England; and the
Cyclotron. In addition to the daily press, the NRDL Cyelotron story
was depicted over KIVU-TV Channel 2 on 24 October., Also covered were
Fellowships, promotions, and retirements. 8. F. Chronicle colummnist, Herb
Caen, even mentioned our sheep, which intrigued chopper pileots around
the Bay when they sighted them,

NAVAL RESEARCH REVIEWS (September 1968) carried an article by Paul
Zigman, Head, Technical Management Office, titled "NRDL -~ The Navy's
Lead Laboratory for Radionuclide Energy Systems.”

LIFE MAGAZINE's photographer, Bugene Smith, on 5 Septenmber took
many action shots of Robert Scheile, Head of NRDL's Precision Instrument
and Glassworking Shop, for inclusion in & story on "Hand Skills",

"The NRDL Story" through slides and script was furnished to the
Public Affairs Office at the 12th Naval Digtrict upon request...The Pro-
fessional Council for Federal Scientists and Engineers was sent updated
copy about this Laboratory and professional personnel needs for one page
of a brochure on Scientific Employment Opportunities in California and
Nevada.

In his Community Relations Report of 15 March 1968 to the Assistant
Secretary of Defense (Public Affairs), the Chief of Information cited as
an 'exceptional accomplishment"™ the effort of NRDL to stimulate young
people's interest in science,

Five members of the NRDL staff were invited judges for the San
Francisco Bay Area Science Fair. In addition, 16 scientists rarticipated
in "Scientists Night" in which professional scientists and engineers
attended a private showing of the Fair, 30 March, for the express purpose
of discussing thevarious projects with the student exhibitors.
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Numerous after-hour talks were presented by NRDlers to Naval Regerve
Companies, at Universities, other schools, civie and church affairs,

On 12 August 1968 the Chief of Information, RADM H, L, Miller, USN,
spoke at g 12ND Public Affairs Meeting at Treasure Island. Attending
from NRDL were T, J, Mathews, Head of the Technical Information Division,
and Helen C, "Pixie" Hicks, Head, Information Services Branch.

Mrs., Hicks was notified that she had been selected for inclusion
in the directory "Foremost Women in Communications for 1969-70",
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CHAPTER IX - MISCELIANEOUS

VIEWS ON EQUAL EMPLOYMENT OPPORTUNITY

Upon assuming Command of NRDL, CAPT Fick said, "As a first order
item of business, I would like to confirm to all Laboratory personnel
rmy position on the subject of Equal Employment Opportunity. Both as an
individual and as a manager, I feel that we must engage with aggressive
energy in actions t¢ implement our national policy of equal oppertunity
in employment. For the benefit of both the individual and the organiza-
tion we must initiate action to insure fairness and optimum personnel
utilization. I call upon each of you to join me in working to achieve
the objectives of our Equal Employment Program. Working together I am
sure these objectives can be attained."

The eight-member EEC Committee, organized in June 1967, continued
to play an important role in the Iaboratory program throughout the year.
The first chairman, Mr. Charles V. Smith was replaced in mid-year by Mr.Takeo
H. Shirasawa.

COMBINED FEDERAL CAMPAIGN

$6,756 was collected in the 1968 Combined Federal Campaign conducted
at NRDL from 23 September - L October, Eighty-two percent of the em-
ployees participated. '

4YTH AVOIRDUPQIS DERBY

Mr. W,Waskom, Fleet Operations Branch, won the Lth anmial NRDL
Avoirdupois Derby which ended on 5 February. He lost 16 pounds. During
the four week contest, the 21 contestants recorded s combined loss of
91 pounds. Interestingly, Mr. Waskom continued on a high protein, low
carbohydrate diet and shed another 1k pounds before June, He has main-
tained this "minus 30" weight since then.
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"CHRISTMAS ON THE HILLTQP"

For the second year NRDLers gave generously in response to the EEO
Committee's request for toys for "Christmas on the Hilltop", a party for
several thousand children at the Hunters Point Housing Project, The
gifts were delivered on 16 December,

SOCIAL GET-TOGETHER

Mr, Willism Yundt served as Chairman of the 1968 Welfare & Recrea-
tion Committee. Events included Golf (Sonoma, 26 May; Sharp Park, 6
Sept.); Bowling, 8 June; Tennis, during the Summer; Ice Follies, 7 Aug.;
NRDL Night at Candlestick Park, 30 Aug.; Picnic at Angel Igland, 28
Sept.; Bass Derby, 26 Oct.; Christmas Party at Treasure Island, 14 Dec,
The White Elephant Sale on 17-18 Oct. brought in $93.95 and two candy
sales, 11-12 April, and just pricr to Christmas, netted $78.89 for the
Wel & Rec,
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